














April 17,2019
Project No. 17-1025

CLOSURE

The findings and recommendations presented in this report were based on the results of our field
and laboratory investigations, combined with professional engineering experience and judgment.
The report was prepared in accordance with generally accepted engineering principles and
practice. We make no other warranty, either expressed or implied. Subsurface variations
between and beyond the test pits should be anticipated. Samples obtained during this
investigation will be retained in our laboratory for a period of 45 days from the date of this report
and will be disposed after this period.

Should you have any questions concerning this submittal, or the recommendations contained
herewith, please do not hesitate to call our office.

Respectfully submitted,

KOURY ENGINEERING & TESTING, INC

Jéz B. Roy, &

Principal Engineer

Distribution: 1. Addressee (a pdf copy via e-mail) o
2.File (B)

APPENDICES

Appendix A: Maps and Plans

Vicinity Map — Figure A-1
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Appendix B: Field Exploratory Test Pits
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Appendix C: Laboratory Test Results
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APPENDIX B

Field Exploratory Test Pits



KEY TO LOGS

SOILS CLASSIFICATION

MAJOR DIVISIONS GRAPHIC | USCS TYPICAL NAMES
LOG SYMBOL
CLEAN G WELL-GRADED GRAVELS, GRAVEL-SAND MIXTURES,
GRAVELS W' |iirrie or NoO FiNES
GRAVELS
LESS THAN 5% GPp |POORLY-GRADED GRAVELS, GRAVEL-SAND MIXTURES,
COARSE FINES LITTLE OR NO FINES
GRAINED
GRAVELS
SOILS MORE THAN 50% GM |siLTy GrAVELS, GRAVEL-SAND-SILT MIXTURES
OF COARSE WITH FINES
FRACTION IS
LARGER THAN NO. 0
4 SIEVE MORE AN 12% GC  |cLAYEY GRAVELS, GRAVEL-SAND-CLAY MIXTURES
CLEAN S WELL-GRADED SANDS, GRAVELLY SANDS, LITTLE OR NO
SAN DS W FINES
SANDS
LESS THAN 5% POORLY-GRADED SANDS, GRAVELLY SANDS, LITTLE OR
MORE THAN 50% EINES SP NO FINES
OF MATERIAL IS
LARGER THAN NO.
SANDS WITH
200 SIEVE SIZE | 50% OR MORE OF SM  [SILTY SANDS, SAND-SILT MIXTURES
COARSE FINES
FRACTION IS
SMALLER THAN 9
NO. 4 SIEVE MORE AN 12% SC  |cLAYEY sANDS, SAND-CLAY MIXTURES
INORGANIC SILTS AND VERY FINE SANDS, ROCK FLOUR,
SILTS AND CLAYS ML  [SILTY OR CLAYEY FINE SANDS OR CLAYEY SILTS WITH
SLIGHT PLASTICITY
FINE INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY,
GRAINED CL |GRAVELLY CLAYS, SANDY CLAYS, SILTY CLAYS, LEAN
CLAYS
SOILS LIQUID LIMIT IS LESS THAN 50
oL ORGANIC SILTS AND ORGANIC SILTY CLAYS OF LOW
PLASTICITY
INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS FINE
SILTS AND CLAYS MH  |sanDy OR GRAVELLY ELASTIC SILTS
50% OR MORE OF
MATERIAL IS
SMALLER THAN CH  |INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS
NO. 200 SIEVE SIZE LIQUID LIMIT IS 50 OR MORE
OH ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY,
ORGANIC SILTS
HIGHLY ORGANIC SOILS PT |PEAT AND OTHER HIGHLY ORGANIC SOILS
GRAIN SIZES
SAND GRAVEL
SILT AND CLAY COBBLES | BOULDERS
FINE MEDIUM COARSE FINE COARSE
o -
S g =] < 3 : &
** F* ** H* ) ™ —

SIEVE SIZES




KEY TO LOGS (continued)

SPT/CD BLOW COUNTS VS. CONSISTENCY/DENSITY
FINE-GRAINED SOILS (SILTS, CLAYS, etc.) GRANULAR SOILS (SANDS, GRAVELS, etc.)
CONSISTENCY SPTI_BLOWS/FOCODT RELATIVE DENSITY ;BPLTOWS/FOOED

SOFT 0-4 0-4 VERY LOOSE 0-4 0-8
FIRM 5-8 5-9 LOOSE 5-10 9-18
STIFF 9-15 10-18 MEDIUM DENSE 11-30 19-54
VERY STIFF 16-30 19-39 DENSE 31-50 55-90
HARD over 30 over 39 VERY DENSE over 50 over 90

* CONVERSION BETWEEN CALIFORNIA DRIVE SAMPLERS (CD) AND STANDARD PENETRATION
TEST (SPT) BLOW COUNT HAS BEEN CALCULATED USING "FOUNDATION ENGINEERING HAND
BOOK" BY H.Y. FANG. (VALUES ARE FOR 140 Lbs HAMMER WEIGHT ONLY)

DESCRIPTIVE ADJECTIVE VS. PERCENTAGE

DESCRIPTIVE ADJECTIVE PERCENTAGE REQUIREMENT
TRACE 1-10%
LITTLE 10 - 20%
SOME 20 - 35%
AND 35 - 50%

*THE FOLLOWING "DESCRIPTIVE TERMINOLOGY/ RANGES OF MOISTURE CONTENTS" HAVE BEEN
USED FOR MOISTURE CLASSIFICATION IN THE LOGS.

APPROXIMATE MOISTURE CONTENT DEFINITION

DEFINITION DESCRIPTION

DRY Dry to the touch; no observable moisture

SLIGHTLY MOIST Some moisture but still a dry appearance

MOIST Damp, but no visible water
VERY MOIST Enough moisture to wet the hands
WET

Almost saturated; visible free water


































APPENDIX C

Laboratory Test Results






EXPANSION INDEX TESTS

DENSITY AND MOISTURE CONTENT DATA - EI TEST
Location/ Elevation TP2 @ 4-4.5 TP 7 @ 3.5-4' TP 8 @ 4-4.5' TP7@1-1.5
USCS Symbol
Normal Load {psf)
SAMPLE CONDITION Initial Final Initial Final Initial Final Initial Final
Wt Specimen & Ring (gr) | 649.030 744.340 705.390 700.250
Wt. of ring (ar) 366.37 366.31 366.44 | 363.90
Wt. Specimen (gr) 282.660 { 378.030 338.950 336.350
Specimen diameter (in) 4.010 | 4{}10 4.010
. Specimen radius (cm) | 5.09 L8090 509
Area of Specimen (cm?) 81.479 81.479 81.479 81.479
"""" Init. Spec. height (in) 0.9955 N/A 1.0000 N/A 1.0020 N/A 1.0020 N/A
Height change (final)(in) N/A 0.0381 N/A 0.0598 N/A 0.0800 N/A 0.0189
Adjusted Spec.height(in) 1.00 0.9574 1.00 0.9402 1.00 0.9220 1.00 0.9831
" " (cm) 2.529 2.432 2.540 2.388 2.545 2.342 i 2.545 _ 2.497
Specimen Volume I(cm?‘) 206.026 I 206.957 | 207.371 o . 207371
Moist Density (pcf) 85.65 114.04 102.04 101.26
MOISTURE CONTENT
Wt. moist soil+tare(gr) | 37545 : 37545 47525 | 47525 43123 | 431.23 416.46 | 416.46
Wt. dry soil+tare(gr) 315.22 315.22 435.34 435.34 382.96 382.96 367.22 367.22
Wt. of tare(gr) — 92.79 97.22 gr.22 92.28 92.28 .80 L 80
Wt dry soil (gr) 222.43 222.43 338.12 338.12 290.68 290.68 287.11 287.11
- Wt. of water (gr) 60.23 60.23 39.91 39.91 4827 4827 4924 49.24
MI/C (%) 27.08 27.08 11.80 11.80 16.61 16.61 17.15 17.15
DRY DENSITY (pcf) 67 4 102.0 87.5 86.4
% Saturation* (48%-52%) 48._7 48.8 48._4 487
*Assumes Gs = 27 2.7 27 27
EXPANSION INDEX = 38 60 80 19
P((:)teern/t\glﬂl‘iﬂx‘;:;;; '&; Low Medium Medium Very Low
KOURY Project Name: Project No.: 17-1025 |Run by: Lab:
EREsRREIRS Borrow Site 5 Date: 04-15-2019 QA:




EXPANSION INDEX TESTS
DENSITY AND MOISTURE CONTENT DATA - EI TEST

(per ASTM 4829-08)

Location/ Elevation | TP 10 @ 4.5-5.5' TP 3 @ 4.8-5.2' TP 4@ 5-5.5 TP5@ 1-1.5
USCS Symbol
Normal Load (psf)
SAMPLE CONDITION Initial Final Initial Final ~Initial Final Initial Final
Wt Specimen & Ring (gr) | 688.900 714.510 665.470 744.140
W, of ring (gr) 366.61 36648 366.64 .364.14
Wt. Specimen (gr) | 322.290 348030 298,830 380,000
‘Specimen diameter (in) | 4.010 4010 P I™ 4010 4010
. Specimen radius (cm) | 509 509 ..509 5.09
Area of Specimen (cm?) 81.479 81.479 81.479 81.479
Init. Spec. height (in) 1.0020 N/A 1.0000 N/A 1.0000 N/A 1.0030 N/A
Height change (final)(in) | N/A 0.0659 N/A 0.1744 N/A 0.0339 N/A 0.0396
Adjusted Spec.height(in) |  1.00 0.9361 1.00 0.8256 1.00 0.9661 1.00 0.9634
" " (cm) 2.545 2.378 2.540 2.097 2,540 2.454 2.548 2.447
Specimen Volume (cm3) 207.371 206.957 : 206.957 207.578
Moist Density (pcf) 97.03 104.99 90.14 114.29
MOISTURE CONTENT
_____ Wt. moist soil+tare(gr) | 408.59 | 408.59 44082 | 44082 38228 i 38228 47230 : 472.30
Wt. dry soil+tare(gr) 355.77 | 35577 390.75 | 390.75 32540 : 32540 42976 | 42976
Wt. of tare(gr) 86.30 86.30 9279 | 9279 83.45 83.45 92.30 92.30
Wt. dry soil (gr) 26947 | 269.47 297.96 | 297.96 24195 | 241095 337.46 | 337.46
W. of water (gr) 52.82 52.82 50.07 50.07 56.88 56.88 42.54 42.54
MIC (%) 19.60 19.60 16.80 16.80 23.51 23.51 12.61 12.61
DRY DENSITY (pcf) 81.1 89.9 73.0 101.5
% Saturation* (48%-52%) 491 51.8 485 51.5
*Assumes Gs = 27 27 27 27
EXPANSION INDEX = 66 174 34 39
RSl P on Medium Very High Low Low
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